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Staged DetectorStaged Detector

The Stage 1 The Stage 1 MuonMuon System consists of the two System consists of the two 
downstream downstream muonmuon stations (Stations 2 and 3).stations (Stations 2 and 3).

The Need By date for these two stations is 8/21/2009.The Need By date for these two stations is 8/21/2009.

The Stage 1 System provides The Stage 1 System provides 
offline offline muonmuon identification.identification.

Stage 1 does not allow for the Stage 1 does not allow for the 
Level 1 Level 1 didi--muonmuon trigger. trigger. 

Last station (Station 1) will Last station (Station 1) will 
provide full functionality, provide full functionality, 
Need By date is 8/1/2010.Need By date is 8/1/2010.
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Scheduling Strategy: PlanksScheduling Strategy: Planks

There are two tasks that are slow (of very long duration):There are two tasks that are slow (of very long duration):
Making planksMaking planks
Fabricating plank parts in the Vanderbilt machine shopFabricating plank parts in the Vanderbilt machine shop
We give these priority in deciding what to start first.We give these priority in deciding what to start first.

Plank duration… (1479 planks to make)Plank duration… (1479 planks to make)
Rate: 1 per day per institution (Illinois, Puerto Rico, VanderbiRate: 1 per day per institution (Illinois, Puerto Rico, Vanderbilt)lt)
27.5 months27.5 months duration (calendar time).duration (calendar time).

Plank part duration…Plank part duration…
Slightly less than this. Slightly less than this. 

The stainless steel tubes used are The stainless steel tubes used are areare major cost item and major cost item and 
have a long delivery time (4have a long delivery time (4--6 months), this must be 6 months), this must be 
factored into our planning.factored into our planning.
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Scheduling Strategy:  OctantsScheduling Strategy:  Octants

Assembling our “final product” Assembling our “final product” –– octants:octants:
1/2 to 2/3 of the labor 1/2 to 2/3 of the labor reqdreqd is in assembling the support structure…is in assembling the support structure…
… and then adding the planks.… and then adding the planks.
We then add the plank frontWe then add the plank front--end electronics,                             end electronics,                             
gas system tubing, HV, LV cablinggas system tubing, HV, LV cabling

Beginning to end, all of above Beginning to end, all of above 
can be done for 8 octants in can be done for 8 octants in 
three weeks (2 days each)three weeks (2 days each)

We will use octants to “store” We will use octants to “store” 
planks as they are completed, planks as they are completed, 
so we need support so we need support 
structure “early” structure “early” 

The rest, including The rest, including FEsFEs, can be purchased, fabricated, and installed , can be purchased, fabricated, and installed 
later, at some more convenient timelater, at some more convenient time
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Description of Project FlowDescription of Project Flow

University Groups
External Vendors
Both

FE Interface
Cards

Purchase
ASDQs

Plank 
Parts & Jigs

Software

Gas Sys.

Plank
Test Stands

(Stainless tubes)

Plank 
Fab

Front-End
Electronics

Octant 
Parts & Jigs

Internal Octant
HV, LV cables

Internal Octant
Gas Dist. Sys.

Octant
Test Stands

Stage 1 Stage 2

Stations
2&3 

Ready
Float=474

Gas Sys 
Ready

Float=608(100d Duration)

Station
1 Ready
Float=475

Octant
Assembly

Station
Supports



May 21, 2004 WBS1.5 Staged Plan  ~   Paul Sheldon 6

Critical Path Gantt ChartCritical Path Gantt Chart
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Need By vs. Ready ByNeed By vs. Ready By

475 days

474 days
537 days

Float

8/01/20109/08/20081

8/21/20099/01/20073
8/21/20097/02/20072
Need ByReady ByStation

Ready date for station 2 set by availability of FE cards Ready date for station 2 set by availability of FE cards 

Ready date for station 1 set by plank productionReady date for station 1 set by plank production

Clearly plenty of floatClearly plenty of float

May install stations in earlier shutdown periods if things are gMay install stations in earlier shutdown periods if things are going very oing very 
well.well.

Gas System:  Gas System:  a completely independent activitya completely independent activity
100 days duration and 608 days of float.100 days duration and 608 days of float.

608 days
Float

8/03/20093/05/2007Gas Sys
Need ByReady BySecondary
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What If?What If?
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Case 1Case 1:  A three month (60 days) delay in acquiring the :  A three month (60 days) delay in acquiring the 
stainless steel tubes reduces the floats on Stations 3 and 1 stainless steel tubes reduces the floats on Stations 3 and 1 
by an equivalent amount. (No effect on Station 2).by an equivalent amount. (No effect on Station 2).

If the planks take 60 days longer to make, this is equivalent.If the planks take 60 days longer to make, this is equivalent.
However, we also have 2.5 years to make up for this delay by However, we also have 2.5 years to make up for this delay by 
increasing plank production rate at the institutions.increasing plank production rate at the institutions.

Case 2Case 2:  A three months (60 day) delay in finishing the :  A three months (60 day) delay in finishing the 
FrontFront--End cards delays Station 2 by 60 days, Station 3 by End cards delays Station 2 by 60 days, Station 3 by 
32 days.  There is no delay for Station 1.  32 days.  There is no delay for Station 1.  

A 60 day delay in acquiring the A 60 day delay in acquiring the ASDQsASDQs is equivalent to this.is equivalent to this.
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Cost ProfileCost Profile
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Cost by SubprojectCost by Subproject
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Labor ProfileLabor Profile
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InstallationInstallation

It will take 10It will take 10--15 working 15 working daysdays to install the first two to install the first two muonmuon stations and stations and 
three working days to connect services and test/debug them.  Thethree working days to connect services and test/debug them.  The final final 
station, which is between the two halves of the station, which is between the two halves of the toroidtoroid assembly and will assembly and will 
be a little harder to install, requires 5be a little harder to install, requires 5--10 working days to install and two 10 working days to install and two 
days to connect and test.  days to connect and test.  

The main other installation project is the installation of the gThe main other installation project is the installation of the gas system.  as system.  
We assume that the gas line from the gas house to the collision We assume that the gas line from the gas house to the collision hall will hall will 
be installed by the time we arrive. Control lines, solenoids, anbe installed by the time we arrive. Control lines, solenoids, and d 
distribution lines to each octants must be installed, and the indistribution lines to each octants must be installed, and the installation stallation 
needs to be check out and tested.  We estimate all of this will needs to be check out and tested.  We estimate all of this will take 5take 5--10 10 
working days.working days.
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CD-1 RecommendationsCD-1 Recommendations

The primary recommendation was that we hire a fullThe primary recommendation was that we hire a full--time time 
quality assurance engineer for the duration of the project.quality assurance engineer for the duration of the project.

After discussing this with project management, it was decided thAfter discussing this with project management, it was decided that at 
additional effort will be added to the project office to handle additional effort will be added to the project office to handle QA QA 
issues for issues for BTeVBTeV.  The .  The muonmuon project will hire a fullproject will hire a full--time technician to time technician to 
handle QA and project oversight. handle QA and project oversight. 

We have added this technician to our WBS, and the cost of this We have added this technician to our WBS, and the cost of this 
technician is the main change in our base cost.technician is the main change in our base cost.

Actively pursue forward funding.Actively pursue forward funding.
We have proposed $1M in forward funding to Vanderbilt and are inWe have proposed $1M in forward funding to Vanderbilt and are in
discussions with the Dean of A&S, Vicediscussions with the Dean of A&S, Vice--Provost for Research, and Provost for Research, and 
the Provost.the Provost.
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